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Precision Investment Casting 1098

in various branches of industry in the USSR. Attention 1is
given to rational working methods and to the latest developments
in investment casting techniques and also to modern equipment
and safety technique. Problems of increasing the quallty of
castlings and measures for ellminating rejects in all basic
operatlions are dlscussed 1n detail. The basic technical and
economlc indices are given and the advantages of investment
casting are discussed. No personalitles are mentioned. There
are 21 Soviet references.
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SUBJECT USSR / PHYSICS CARD 1 /2 PA - 1744

AUTHOR SOROXIN,P.¥., TARANOV,A.JA.
TITLE The Polarization of Protons Elastically Scattered by C -Huclei.

PERIODICAL Dokl.Akad.Nauk, 111, fasc.1, 82-84 (1956)
Issued: 1 /1957

I.T.DJATLOV and L.N.ROZENCVEJG (in connection with work carried out by the
physical department of the physical-mathematical faculty <. ' :arkov of the
State University “A.M.GOR'KIJ", No 6, 81 (1955)) showed that scattered protons
are partly polarized, and they computed curves for the dependence of polari-
zation P on the energy of the protons at different scattering angles. The
present report deals with the experimental examination of these results, and
furthermore the correctness of the phase analysis by H.L.JACKSON and
A.I.GALONSKIJ, Phys.Rev. 89, 370 (1953) is checked. The apparatus used for
measuring the degree of polarization P is discussed on the basis of a drawing.
The protons, which are accelerated by means of an electrostatic generator, pass
through a system of collimator openings and then impinge upon a solid carbon
target. The amperage of the primary bundle is measured by means of a FARADAY
cylinder and a current integrator. The scattered protons then impinge on an
analyzer filled with helium (40 cm mercury column).

The protons scattered by He™ can then impingc on two proportionality counters.
The rather powerful analyzer can indicate the polarization of proton bundles

with the intensity of 104 proton/sec. The formula for azimuthal asymmetry is
given. For the intensity ratio at ¢ = 0° and at ¢ = 180° it applies that
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He4, 012 and 016 ar.'kov, 1957. 9 pp 22 cm. (Min of Higher
Education UkSSR. ¥v —'¥o C.rier of Labor Red Banner State
Univ im A.M Gor'kiy,. WO ~ L3bies'. Bibliography: P 9(ljr‘1ames)

(KL, 23-57, 108)
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Faper submitted at the A-[ Conf. on Luclear Reactions in Medium and Low Energy

Physics, tioscow, 19-27 Nov 57,

Acad. Zei. USSR & Physico-Tech. Inst. Acad. Sei . Ukr SSR
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AUTHORS : Val'ter, A. K., Malakhov, I, Ya,, Sorokin, SOV/48~22«7-22/26
’ _P. V., Taranov, 4. Ya. ’

TITLE: Elastic Scattering of Protons on 8128 Nuclei. Spin and Parity
of the Levels of 4,31 and 4,73 MeV of the p29 Nucleus (Uprugoye
Trasseyaniye protonov yadrami $i28, Spin 1 chetnost? urovney
4:31 1 4,73 MeV yadra p29)

PERIODICAL: Izvestiya Akademii nauk SSSR; Seriya fizicheskaya, 1958,
Vol. 22, Nr 7, pp. 871 ~ 876 (Ussr) v

ABSTRACT: The scattering cross-~gection of the reaction p - 8128 7
measured in order to establish the characteristicsg of the

excited states of the P nucleus, These states are connected
with the resonance menticned in reference 1. The method of
measurement is described first, The Proton beam wasg accelerated
in the electrostatie generator of the Physical-Technical In-

stitute of the AS gkr SSSR. It 1s deflected p °

analyzer,

10012-8"
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Elastic Scatterin
Parity 0 SE: .0
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ASsocTarroy,

determination of the 8pin and the Parity for the level of
1/2% with 4,73 Mev 1g beyond doupt, For a final determinatiop
of the 8pin of the 4,31 leve] the ¢omputed cgurveg were com-
Pared with the €xperimental Tesults, Ip order to compute the

reference 1, 60 and 25 keV. The Tesults of the phase analysig
&re exposeq, The ratio of the given level—widths and the
quantity

2
T shows that the level of 4,31 Mav apparently ig » single-

stage level Whereas the 4,73 Mey level %

EAS 10012-8"
87 54p00081 28 GIARDP86-00513R0016525
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g Nucleus
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28 S0V/56-35-6-10/44

The Polarization of Protons Elastically Scattered on 5i Nuclei

references 6 and 7. The experiments were carried out on the
electrostatic generator of the FTI AN USSR (Physico-Technical

InstitutejAS UkrSSR). Results are given by table 2, viz. for the

scattering angles © (in the center of mass system) of 60 and 90°
for the following Ep—values: 1.7, 1.75, 1.8, 1.85, 2.0, 2,05,

2.10, 2.15. The experimentally determined polarization values agree
with calculated values (which are also given by this table) within
the error limits. The functions P(EP) are given in form of diagrams

in figure 1 (for ® = 60°) and in figure 2 (for 6 = 90°); a second
ordinate shows the corresponding cross sections G(Ep), which were

obtained as the results of a phase shift analysis. Two fully
analogous diagrams are shown by figures 3 and 4, viz. for & = 125
and 150° respectively. There follows a short discussion of results.
There are 4 figures, 2 tables, and 7 references, 3 of which are
Soviet.
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Pranslation from: Referativnyy Zhurnal Fizika, 1959, Nr 7, pp 32 - 33, (USSR)

AUTHORS:
TITLE!

PERTIODICAL:

ABSTRACT:

Card 1/1
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67180
SovV/58-59-7-1479%

Sorokin, P V., Val'ter, A.K., Taranov. A Ya,

AR Q

Measurement of Proton Polarizatimitm'Means of "a Helium Analyzer

Uch. zap. Khar'kovsk. un-t, 1958, Vol 98, Tr. Fiz. otd. fiz.-matem.
fak., Vol 7, pp 119 - 135

The authors describe the development of an instrument for measuring.the
polarization of protons that have been elastically scatiered by nuclei.
The instrument consists of a scattering chamber and a helium analyzer.
Owing to its large "aperture ratio", the instrument can be utilized to
measure the polarization of low-intensity beams (104 protons/sec). Ex-
periments in double proton-He’ scattering, as well as measurements of
the polarization of protons elastically scattered by c12 nuclei, have
shown that the instrument permits the measurement of polarization degrees
in excess of 3 to 5% for protons resulting from reactions with a cross
section of 10-25 cm2 . sterad™l. The reactions in question occur in
targets containing 1019 nuclei/cm2 at a primary current of 1 w amp.

The authors' résumé
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s0v/48-23-1-12 /3

Tzvestiya Akademil nauk SSSR. Seriye fizicheskaya, 1959,

1t is pointed out in-the jntroduction that the;investigationa of -

of the protons by N14—nuclei were carried

-nuclei, and & pumber of

: 1 R .

paper (Ref 8), the reaction N 4(p, ) was jnvestigated, and the
results of these papeTs are shown 1n diagrams (rigs 2 and 3)e

In the present paper) the elastic gscattering cross section is

rgy range of 1.7 - 3,5 Mev. The measuTing.
used in these jnvestigations jg shown in figure 1
genera.ted by the electrostatic generatoT

AUTHORS: valt'ter, A. K., Deynekos
TaranoV, A Ya.

TITLE: The Elastic gcattering &
§'4-Nuclei (Uprogoye Tas
protonov yadrami N1 )

PERIODICAL:

Vol 23, Nr Ty PP 839‘845 (USSR)

ABSTRACT:
the elastic geattering
out by studying the leve
papers (Refs 1-7) are P
investiga.ted in the ene
jnstrument

Card 1/3 and the proton beam was

0.1
.
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The Elastic Scattering 14 S0V/48-23-7-12/31
and the Radiation~Capture of Protons by N -Nuclei

of the FTI AS UkrSSR. The elastic scattering cross section of

the protons on N14-nuc1ei was measured under the angles 54, 90,
141 and 154°; and the results are shown in diagrams (Figs 2-6).
The curves G(Ep) show six narrow resonances and one wide

resonance at 2.4 Mev. In order to determine the width of the
levels, the value of the resonance cnergy was accurately
determined, it was investigated how nal the proton beam is

i

monoenergetic, and the reaction E‘;1"'-.',3,;,-) was studied. An experia
mental width of resonance of 7.5 kov was measured. The relative
-yield was investigated in the resonance range of 1.8, 2.35
and 2,48 Mev, and the results are shown in 2 diagrams (Figs 7
and 8), By comparing the widths of the resonances ‘thus obtained
with the corresponding values for the resonance in the elastic
scattering cross section, it becomes clear that the energetic
scattering of the protons does practically not depend on the
energy, and that the latter amounts to about 28 kev. This
determines the widths of the levels in the elastic scattering
cross section at 17 and 40 kev, respectively, The levels of
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The Elastic Scattering 14 SOV/48-23-7~12/31
and the Radiation Capture of ‘Protons by N '=Nuclei . ..

the 015-nuclei are compiled in table 2, and it is ascertained
that the results obtained are in good agreement with those-
obtained by other authors. The authors thank M. I. Cusev for

the preparation of the N14—target by the electromagnetic
separator, and A, A, Tsygikalo and Yu. 4. Kharchenko and the
staff for the operation of the electrostatic generator. There
are 8 figures, 2 tables, and 10 references, 1 of which is Soviet.

ASSOCIATION: Fiziko-tekhnichesgkiy institut Akademii nauk USSR (Physico-

technical Institute of the Academy of Sciences, UkTSSR)
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ABSTRACT:
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; S0V/48-23-7-13/31
Val'ter, A. K., Malakhov, I. Ya., Sorokin, P. V., Taranov, A.Ya.

Elastic Scattering of the Protons by ar4%_wuclet
(Uprogoye rasseyaniye protonov yadrami Ar4o)

Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959,
Vol 23, Nr 7, pp 846-848 (USSR)

In the introduction, it is ascertained that the investigation
of the elastic scattering of the protons by»Ar4o-nuc1ei is

carried out by studying the levels of the K41-puclei. A non-
Russian paper is indicated (Ref 2) in which weak resonances:
were determined at the energies of 1.9 and 2.48 Mev; the values
put fofward are, however, considered inaccurate to obtain a
survey of the spins and parities of the respective levels, The
experiments ‘described in the present paper were carried out
with the same instrument as the experiments described in the
previous paper of this issue. The elastic scattering cross
section was recorded under the angles of 90, 125 and 150° in en
energy range of 1.7 to 2,7 Mev. As the diagrams of
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Elastic Scattering of the Protons by Ar’ ~Nuclei SOV/48223-7-13 /31

figures 1, 2 and 3 show, two weak resonances can be observed
in the elastic scattering cross section at Ep = 1,86 and

2.45 Mev, and further a number of resonanceg at energies over
2.5 Mev. A comparison of the experimental data with the data
computed, as well as a determination of the widths of the
levels, are not possible, It is further ascertained that the

reaction Ar40(p,n)K4o is only realized by protons with the
orbital momentum 1 = 3 or 1 = 5. Finally, the distance of the

levels in the K41-nuclei is evaluated, and is indicated with
20 kev at an excitation energy of 10 Mev; There are 3 figures
and 6 references, 2 of which are Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk USSR
(Physico-technical Institute of the Academy of Sciences, UkrSSR)
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SOROKIN, P.V. (USSR)_
"Resonance Scattering of Protons by Light Nuclei®

report sutmitted for the ond USSR Conference on Nuclear Reactions at Low and
Intermediate Energies, Moscow, 21-28 July 1960.
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“ AUTHORSs - Val'ter, A. Ku, Deynekoc, A. S., Sorokin, D. V., and
Taranov, A. Ya. )

10O

r1TLEs  The Elastic Scattering of Protons by ¥e20 Nuclei
. ,7 ’

PERIODICAL:;, Tzvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,
" Vol. 24, No. T, DD. 884-886 ) _

~

- TEXT: This;_' paper was read at the 10th All-Union Conference on Nuclear
Spectroscopy, which took place from Jenuary 19 to January 27, 1960 at

Moscow. As e target, gaseous neocn (90.5% Ne20) at a pressure of 5 torr was i
used in the measurements described. The cross section was measured at ) L
angles of 55, 90, 125, 141, and 1519 in the center-of-mass system. The -
ergy was varied in the range of from 1.6 - 3.4 Mev. The hetero- : <
f the radiation was 18 kev. From the results shown in Figs. 1 and’ . T
2, five well-marked resonances mey be seen. In the first column of the et
Table, the proton energies, in the second column the energies of the cor- AR
: responding__l{_?_z_]lglevels, in the third the level widths according %o date

Re S

proton en
geneity o

‘'by Heaberli . 2) and according to data obtained by the authors 2
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i i of the protons gcattered by Ne<“ nuclei : . .
liiziizzggon in the energy range of from 1 - 1.8 Mev attains 708 (giﬁ.DZloh
ghere are 3 figures, 1 table, and 7 references: 3 Soviet, 3 US, &an .
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83503
5/048 60/024/007/010/01?
BO19 BO60O
26,2260
AUTHORS Deyneko, A. S., Popo¥s Ae Tes gorokin, Ee Ves -
Taranov, A. Ya.
TITLE: A Magnetic S ectrometer With Double Focusing
PERIODICAL: Izvestiya Akademii nauk §SSR. Seriya fizicheskaya; 1960,

Vol. 24, No. 7’ ppn 924"928

TEXT: This jg the reproduction of a lecture delivered at the 1Qih_All;__________;
Inion Conference 00 Nuclear Spectroscop held in Mosco¥ from January 19

to 27, 1960. The spectrometer jescribed heré, which has 2 magnetic field

ijn sector forms ijs intended for the gtudy of nuclear reactions prought '
about by electrostatic accelerators. Since the energy of the products ra- '
aulting from the nuclearl transformations examined with this spectrometer

do not exceed B8 Mev, it was not necessary for the HQ to exceed 4-105 oe-«Cl.

A homogeneous field with 15,000 oe was easily attainable in the not very

large &aPpSe The radius of curvature of the particle path was found to be

320 mm. The distanceé from the target to the magnetic.field entrance is

AQQ mm, and it is therefore possible to study e distribution of the

card 1/3
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A Magnetic Spectrometer With Double Focusing s/048/60/024/007/010/011
B019/B060

nuclear reaction products at an angle of 0 - 1500. The distance between

the photographic state and the point of exit of the particles from the
magnetic field is 700 mm. Fig. 2 shows a view of the specirometer. The
magnet core is made of Armco iron, while the water-cooled magnetizing

coils are wound on copper bars. The resistance of the coils connected in
series is 1.38 ohms, the maximum power consumption is 2.2 kw. The magnetiz-
ing current is stabilized to within an accuracy of 0.05%, and the magnetic
field can be regulated between 2 and 15 koe. The proton energies which

the spectrometer is capable of -recording are in the range of 0.2 and 8 Mev.
The spectrometer testing is dealt with in great detail. Fig. 3 shows the
magnetic field strength as a function of the coil current. Thorough investi-
gations revealed that the topography of the magnetic field does not change
with rising magnetic field sirength, and 0.3% is given as the maximum
deviation of the field on the strength of the particle path. The maximum
inhomogeneity is 0.03% per centimeter. Fig. 4 shows the resolving power as
a function of the distance of the dector from the point of exit of the
particle out of the magnetic field. The best resolution is at 686 mm, which
is in good agreement with the projected distance of 700 mm. Fig. 5 shows
line shapes of a-particles, as were determined with a scintillation counter

Card 2/3
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and a photographic plate. The half-widths are 0.15 and 0.16%, respectively.

I¥ may be seen from these results that the spectrometer described here

meets the demands made on it satisfactorily. There are 5 figures and

6 non-Soviet references.

ASSOCIATION: Khar'kovskiy fiziko-tekhnicheskiy institut Akademii nauk
USSR
(Khar'kov Institute of Physics and Technology of the

Academy of Sciences UkrSSR)
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8/120/61/000/006/039/041
E032/E514

AUTHORS ; Andreyev, G.,B., Deyneko, A.S,; Malakhov, I.Ya..

Sorokin, P.V, and Taranov, A.Ya,
oo, e e

TITLE: Production of thin A1203 films

PERIODICAL: Pribory i tekhnika eksperimenta, no.6, 1961, 149-150

TEXT: The aim of this work was to produce Al_ O, backing

films having a thickness of less than 0,1 1 for targets

evaporated onto them in vacuum, Such targets are suitable for
scattering experiments in nuclear physics. The films are ’////
prepared as follows. A 40 1 aluminium foil is first etched

in a 30% solution of NaOH in order to clean the surface from -~
contamination. Whan a thickness of about 3 j1 has been reached

the foil is oxidised for 2 to 3 min in a bath containing an
electrolyte which consists of 1.5% (by weight) of acetic acid

and 1.5% of aluminium acetate, The cathodes in the electro-
lytic bath are two aluminium plates and the foil to be oxidised
serves as the anode. The initial current density is varied

between 1 and 100 mA and the final oxidation voltage between

Card 1/2
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AUTHORS: Zubritskiys L. A., POPOVy Ao Loy sorokin, Pe. V., and
Samoylov, v. F. —_—

TITLE: Semiéonductor spectrometere of charged particloa

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriye gizicheskaysy
v. 25, no. 10y 1961, 1286 - 1290

TEXxT: The authors constructed & gseries of germaniul and ailiconfepectro-
meters. They inves‘tigated the propertiea of these apectroneters by means

of a-particle radiation from 8 Po° ~ source. The voltage pulses obtained
from the detector were amplified by a linear amplifier and analyzed by
means of 8 100-channel pulse analyzer of AW-100 (A1-100) type. In
germanihm spectrometers, i i istivity of

40-45 ohmecm is used. A 3

sputtering gold on the germanium gurface. T

gere etched in an cp-4 (SR-4) solution to obt

gurface. The crystal was mounted in 8 crystal-holder.
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Semiconductor spectrometers...

of indium soldered to the upper surface of
The construction is shown in PFig.t.
The volt-ampere characteristic

bed here is better than that of
rt and J. L. Blankenship (Nucl.
If the voltage on the junction is

f the spectrometer is £.0.5%
jth a resistivity of 100 ohmecn
lates (4+4+1 mm, 1200°C,

p~n Jjunction.
investigated at nitrogen temperature.

of the gold-germanium spectrometer descri
the spectrometer described by M. L. Halbe

Instr. and Method,, 8, 106 (1960)).

between 10 and 30 v the resolving power O
In silicon spectrometers, n-type silicon w
By sputtering boron on silicon p
diffusion depth of boron <1p) a p-n junction is produced.
finishing the diffusion process the p-layer is etched.
An aluminum contact is soldered to
The construction of the silicon instrument is thé same as
The silicon spectrometer was

is used.

fixed in a tantalum crystal holder.
the p-layer.
that of the germanium instrument.

investigated at room temperature and nitrogen temperature.
tempereture the resolving power of the spectrometer is 3%
At nitrogen temperature, the
ter is 2.5% (voltage on the

Up to a voltage of 200 v, the current

on the junction is between 5 and 10 v).

resolving power of the silicon spectrome

junction between 50 and 180 v).
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Semiconductor spectrometers.,.., B104

is weaker than 0.01 pa. The effective thickness of the sensitive layer
at 30 v is 554, It prevails over the thickness of the volume charge of
the p-n junction (28u). The authors thank A. K. Val'ter and :
A. Ya. Taranov for cooperation. There are 9 figures and 7 non-Soviet
references. The three most recent references to English-language
publications read as follows: Amsel G., Baruch P., Smulkowskiy 0., (
Nucl. Instr. and Method, 8, 92 (1960); Fridlend s., Mayer J., Wiggins J.,
Nucleonics, 18, 2, 54 (1960); Almen E., Larsh, G. E., Gordon, T.,
Sikkeland, Rev. Scient, Instrum., 31, 10, 1114 (1960).,

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk USSR (Physico-
’ technical Institute of the Academy of Sciences UkrsSSR),
Khar'kovskiy gos. universitet (Khar'kov State University)
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SOROKTH, P.V.; POPOV, A,I.; STORIZHKO, V.Ye,; TARANOV, A.Ta.

P
Tnelastic scattering of protons by Fe20 puclei. Z’ﬁ. el.csg.
i teor. fiz. 40 no.5:1253-1256 My '6l. (MIRA 14:7

1, Fiziko-tekhnicheskiy institut AN Ukrainskoy SSR.
(Protons—Scattering)
(Neon—Isotopes)
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AUTHORS:

PERIODICAL:

TELT: Mg25 and Mgz
clectrostatic acce
elastically scattered pro
reacition products were anal
targets vere Pro
cross sections of protons throug

were recorded.

40 kev.
Card 1/2
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energies correspon

9800 kev) 58 enoma
Thne mean distance petween these leve

In the range of 1550-3750 kev

. : - Lo1o3 o
s/048 62/026/008/019/028
B104/B102

popov, A. I., Sgrokin, P. V., Storizhko, V. Ye., and

Taranov, A. Ya.

2 ' 2
Elastic scattering of protons by Mg 5 and Mg 6 nuclei

Akademiye nauk SSSR. Tzvestiya. Seriya fizicheskaya, .~
v. 26, no. 8, 1962, 1074-1079 _ Q%""

proton beam from the

6 nuclei were bombarded by &
The spectra of the

lerator of the FII AN USSR.
tons were studied with a magnetic analyzer. The

yzed with 2 magnetic spectrometer. The g
The elastic scattering

125, and 141° in the c.m.s.

In the proton energy range of 1500-3700 kev (where the

d %o excitation energieg of Mg nuclei between 7600 and
lies associated with 5126 levels have been detected.

1s arising in elastic scattering is

(corresponding %o excitation

duced by a magnetic geparatoT.
h angles of 90,
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Elastic scattering of protons ... B104/B102

energies of the compound nucleus A127 between 9740 and 11,860 kev),

%7 anomelies associated with Al 21 levels have been found. The mean K
distance of these levels is 60 kev. The spins and parities of some levels \7L
were determined in a phase. shift analysis of distlnct resonances. - Thers

are 4 figures and 2 tables.

ASSOCIATION: Fiziko-teknnicheskiy institut Akademii nauk USSR
(Pnysicotechnical Institute of the Academy of Sc1ences
UkrSSR)
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AUTHORS: gorokin, P. V., POPOV, A. I., Storizhko, V. Ye., and i
Tgranov, A. Ya. ‘ .
PPITLEY Elastic scattering of protons from 018 nuclei
PERIODICAL: Akadeﬁiya nauk SSSR. Izvestiya; 'Sqriyé fizicheskay2,

v. 26, no. 8, 1962, 1084~-1088

PEXT: The differential cross section of 1.7-3.5 Mev protons gcattered
through angles of 90, 125, and 141° in the c.m.8- was measured. The 018
targets were obtained by a magnetic geparator. The table gives the
resonances found, the energies of tne corresponding F.9 1levels, their
spins and parities, and their widths. Spins and parities were determined.
from 1% distinct resonances by phase shift analysis. Wyithin the 1imits of ~
error the resulis are in good agreement with those found by others (R. R«
carlson et al., Phys. Rev-s 122, 607 (1961); A- S- Deyneko et al., Izv.
AN SSSR, Ser. fize; 24, 924 (1960)). There are 3 figures and 1 table.

ASSOCIATION: Fiziko—tekhnicheskiy institut Akademii nauk USSR (Physico-
technical Institute of the Academy of Sciences UkrSSR)
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AUTHOﬁS: Popov, A- I., storizhke, V. Ye., Taranov,
. , s . . B TS
i TITL: wlastic and inelastic scattering of protons by Ke nuclei
i
PERIGDICAL: Zhurnal cksperimental‘noy i ~toorciicheskoy fiziki, v. 43,

‘ no. 3(9), 1962, 743-751

PuXT: Cross gections were meesured of elastic (proton eniergies

1.6-3.2 Mev) and inelastic (1.9-3.2 Mev) scattering, %e2%(p,py), through
the angles 50, 125, and 141% in the center-of-magg system and the
angular distribution of the 1.27-Mev y-1ays: using an apparatus described
by A. K. Val'ter et ol. (Tzv. AN SSSR, seviya fiz., 23, 639, 1952) and
». V. Sorokin et al. (ZnEIF, 40, 1253, 1961). The necon gas target was
enriched to 87% with Ne2, The results of these measurements were
evaluated by the method of least squares under the following conditions:.
The resonance investigated is8 ralated to a single level. Only the least
possible orbital moments 1 and 1t take part in the reaction. The Ne

i ground siate has spin &and parity o%, the first excited state 2¥. The

card 1/2
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ANTUF'YEV, Yu.P.; EL'-SHESHENI, M.M.; SOAD, Kh.R.; SALCH, Z.A.; SOROKIN, P.V.

Study of the reaction Lié(d, o")HeA at deuteron energies ranging
from 1 to 2.5 Mev. Izv. AN SSSR. Ser. fiz, 27 no.11:1451-
1455 N 163, - (MIRA 16:11)
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7. Yu. P.; BEDEVI, O. Ye.; EL'-NADI, L. M.; DARVISH, D... fe.; SOROKIN, P. V. .-

28
“Ene ergy Levels of the Nucleus Si° ."

report suumitted for All-Union Conf on Nu*lear Spectroscopy, Toilisi, 1k-22
Feb 6h. .

KnFTI (UkrainianPhysico Technical Inst, Khar'kov)
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1 1127 )My 25 at Deuteron Energies 1.5 - 2.5
"Tnvestigations of the Reaction Al {4, )Mg
MeV. Degendence of Ege Intensity of Alpha Groups on the Spin of Levels of
"

tne Final Nucleus Mg

report submitted for All-Union Conf cn»Nuclear Spectroscopy, Toilisi, 1h-22
Feb 6b4.

KnFTI (Ukrainian Physico Technical Inst, Khar 'kov)
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ABUZEYD, M.A.; ALI, F.M.; ANTUF‘YEV Yu.P.; BARANIK AT., NUER, T.M.;
SOROKIN, P. V

Studying the reaction 1?7 (p, w))lgzj* in the proton energy range

- . . AN SSSR. Ser. fiz. 28 no.l:46-50 Ja '6l,,
1- 2.5 Mev, Izv T MIRA 171 x

1, Yegipetskaya atommnaya komissiya, Kair, Ob"yedinennaya Arabsgkaya
Respublika.
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N003579-80 My-Je 164 (MIRE 18:1)

e —

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652510012-8"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652510012-8

B e 53 Sl i RS R e A T T IR R s

SN B Y NUR LIS L ER T T B

AMTUFVYEY, Tu.P.: BEDEVI, Q. Ye, [Badawy, 0.E.]; EL!-NADI, LMo
DARVISH, D.A. Ye. [Derwish, D.A.E.]; SORKKIN, P.V.

Energy levels of the 5iC nucleus, Izv. SN SSSR. Ser. fiz.
23 no,7¢1156-1159 J1 6% (MIRA 17:8)

;. Otdeleniye yadernoy fizikl Atommoy komissii Ob™yed inennoy
Arabskoy Respubliki, Yegipet, Kair, i Fiziko-teklmicheskiy
institut AN UkrSSRH.
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AUTIHOR: Abuzeyd,M.A.; Antuf
Sorokin,?,V.

- s,

TITLE: Investigation of the (d,X) icactioann 1\127 at deuteron cnofgies from 1.5 ;
to 2.6 LeV. Dependence of the G-group abundances on the spin of the final state of H
1:z25 /leport, Fourteenth Annual Conference on Nuclear Spectroscopy held in Tbilisi
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SOURCE: AN 8SSR. Izv. Soriya fizichesiaya, v.38, no.10, 1083, 1717-1720 :

TOPIC TAGS: nuciear physics, nuclear %;pcctroscopy, excited state, dcuteron reaction,
¢-particle, spin, compound nucleus, : .

ABSTRACT: The energy and angular distributions of G-particles from the a127@ ) -
1525 roaction were measured at 12 different deuteron emergies from 1.506 to 2.54 :
MoV. The deuterons were accelerated: in the electrostatic accelerator of the Egypt- ;
ian Atomic Commission, an unsupport'gd‘i alyminum target was employed, and the O-par-
ticles were recorded with semiconductor dotectors. Eight U-particle groups were
distinguished, corresponding to tenf,ugzs’ levels. The angular distributions of the
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o TiTLE. Investzgatxon of the L1 (p, a)He reaction 1nduced by po-
1ar1:ed prot:ons with energy O 5-=2 MeV .

SOURCE: Zhurnal eksper. i teor. fiz., v. 46, no. 2, 1964, 409-414 |

TOPIC TAGS: lithlum 7. helium 4, proton Alpha reaction, proton
. |polarization, sensitivity to proton polarization, elastic p:oton
' scatterzng, left pight asymmetry . ) S

!
ABSTRACT. The sensitivity of the L.17 (pn:t)He4 reaction to proton
‘polarization, defined as the ratio of anisotropic component of the
,reaction cross. section to isotropic component, was measured using: |-
polarzzed protons obtained from the elastic scattering reaction '

(p,p)c atia GQ' angle. The sensitivity p was determined from
w vipme =y | ’ . o i . ) M
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the left-right asymmetry R, defined as the ratio of the counter

‘readings in positions 7 and 8, respectively (Fig. 1), using the
|

1irelation v 1

ﬁ . ;.. o ' "R_- (1 + Plr)/(l - B, x), .l ‘ 't,ﬂ;,

o N

where P, is the‘polariz&tion of the elastically scattered protons.

At low energie‘sland at an angle of 45° the sensitivity does not ex- :
‘ceed 10%, but rises smoothly to 60% at 2 MeV with increasing proton !
energy. The results are in good agreement with those of L. Wolfen-
stein (Phys. Rev. v. 75, 1664, 1949) at 225° phase shift and of K. Voo
Bearpark et al (Nucl. Phys. v. 33, 648, 1962). “The authors are_in-lg .
debted to Prof. El-Nadi for collaboration in the work. We are grate=: i
i ful to A. M. El-Nashar, G. F. Kirshin, to Mustafa Raga for help with | - A
i the experiments, and to G. Akseneva for help in preparing the arti- _—
{cle for publication.” Orig. art. has: 5 figures, 3 formulas,. and’ ‘hik
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ANTUF 'IEV, Yu,P.; BUHDUK, T.; oIX RI, A.; MACHALI, F, ;_éngK;N, p.V.
Study on the reaction L17 (p, oé)!!e[* induced by 0.5 - 2 Hev.
polarized protons. Zhur. eksp. i teor, fiz. 46 no,2:409-414
F 164, (MIRA 17:9)
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TITLE: On the sensitivity of the B-11 (p, gamma) €C-12m and B-%} (p, alpha) Be-8
reactions near the 162 keV resonance to the polarization of thejirotons /Report,

Fifteenth Annual Conjerence on Nuclear Spectroscopy and Nuclear Structure, held at

finsk, 25 Jan., to 2 Feb. 1965/

SOURCE: AN SSSR, Izvestiya. Seriya fizicheskaya, v. 30, no. 2, 1966, 220-223

TOPIC TAGS: nuclear reaction, nuclear resonance, proton polarization, boron, carbon;,

berylliumy

ABSTRACT: The author has employed theoretical formulas given by A,Symon (Phys.Rev.,

92, 1050 (1953)) and nuclear data given by D,S.Craig,

Rev. A, 96, 825 (1954)) and p,I1,Grant, F,C,Flack and I.Ginutherglen (Proc.Phys,.Soc.
A, 67, 751 (1954)) to calculate the sensitivity of the B 1 (p,7)cl2m (Ey = 12 MeV)
The sensitivity to proton polarization of the B! (p,y)reaction was found to depend
on the difference between the phase shifts fo

experimental data on such phase shift differences; resonance reactions of the type

Card 1/2

] W.C.Gross, and R,G.Jaris (Phys.

and Bh (p,oz)Bev8 (Q = 6.7 MeV) reactions to thelgolarization of the incident protons.

r different channel spins.There are no ‘
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vide a suitable tool for investigating them. 1In the B
(p,a) reaction there is considerable interference between the 2% resonance level and
a 17 level with 1, = 0, as a result of whiﬂ the reaction would be sensitive to the'®
jncident proton polarization even if the B~ (py) reaction were not. The calculated
sensitivity of the gt (p,a) reaction to proton polarization is presented graphically

as a function of proton energy near the 162 keV resonance for a scattering angle of; ‘
45° and different values of the phase shift difference. It is estimated that a ﬂ-§3 i
microamp polarized proton beam will be required for experimental investigation of o

under discussion would prﬁ
c

| the reactions. Orig.ert. has: 7 formulas and 3 figures. *
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DUBROV, N.F., kand. tekhn, naulk; MIKHAYLOV, 0.A., kand, tekhn, nauk;
FEL'IMAN, I.A.; DANILOV, A.M.; SORGKIN, P.Ya., kand, tekhn. nauk,
starshiy nauchnyy sotrudnik; BUTAKOV, D.K., kand, tekhn, nauk,
dots.; SOYFER, V.M,; IATASH, Yu,V,, mladshiy nauchnyy sotrudnik;
ZAMOTAYRV, S.P.; BEYTEL'MAN, A, I,; SAPKO, A.I.; PBIUKHOV, G.K.,
kand, tekhn, nauk; YEDNERAL, F,P., kand, tekhn, nauk, dots,;
LAPOTYSHKIN, N.M., kmd, tekhn, nauvk, starshiy nauchnyy sotrudnik;
ROZIN, R.M,; NOVIK, LoM., kand. tekhn, nauk, starshiy nauchnyy
sotrudnik; IAVRENT'YRV, B,A.; SHILYAYEV, B.A.; SHUTKIN, N.1.;
GNUCHEV, S.A., kand, tekhn, nauk, starshiy nauchnyy sotrudnik;
LYUDRMAN, K.F,, doktor-inzh., prof,; GBUZIN, V.G., kand, tekhn,
nauk; BARIN, S.Ya,; POLYAKOV, A.Yu,, kand, tekhn, neuk; FEDCHENKO,
A.I.; AGBYEV, P,Ya., prof., dokbor; SAMARIN, A.M.; BOKSHITSKIY,
Ya.M., kand, tekhn, nauk; GARNYK, G.A., kand., tekhn. nauk;
MARKARYANTS, A.A,, lkard, tekhn, nauk; KRAMAR(OV, A.D., prof.,
doktor tekhn, nauk; TEDER, L.I.; DANILOV, P.M,

Discussions, Biul, TSNIICEM no.18/19:69-105 '57. (MIRA 1I:4)

1. Direktor Ural'skego instituta chernykh metallov (for Dubrov).
2. Direlctor TSentral'nogo instituta informatsii chermoy 'meta.llur-
gli (for Mikhaylov). 3. Nachal'nik nauchnc-issledovatel skogo
otdela osobogo konstruktorskogo byuro tresta "Elektropech'" (for
Fol'dmen). 4. Nachal'nik martenovskoy laboratorii Zlatoustovsicogo
metallurgicheskogo zavode (for Danilov, A.M, )e 5. laboratoriya
protsessov stalevareniye Instituta metallurgii Urallskoge fillala
- AX SSSR (fr Soldn). Gontinued on mext card
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DUBROV, N.F.—-(continued) Oaxi 2,
6. Ural'skly politekhnicheskly institut (for Butakov). 7. Starshiy
inzhener Bryanskcgo machinostroitel'rogo zaveda (for Soyfer).
8. Institut elekbrosverk: im, Patona AN URRS (for latash). 9. Na-
chal'nik PSenirel'ney zavodskoy laboratorii "Uralmashzavoda' (for
Zamotayev). 10, Dnepropetrovskly mstallurgicheskly institud (for
Sapke). 11l. Moskovskiy institu} stall (for Yedneral)., 12. TSentral'-
nyy nauchno-issledovatel'skly institut chernoy metallurgii (for
Gnuchev, lepotyshkim), 13. Starshiy masier Leningradskogo zavoda
im. Kirove (for Rozin). 1%. Institul melallurgii im. Baykova AN
SSSR (for Novik, Polyakov, Garnyk). 15. Nachal'aik %ekhnicheskogo
otdela zavoda "Bollshewil" (for Iavwent'yev). 1. Starshly inzhe-
ner tekhnicheskogo otdala Glavapeisstall Ministerstva chernoy
metallurgii (for Shilyayev). 17. Zamestitel? rachal ‘nika tekhni-
cheskogo otdela zavoda "Rlektrostalt" (for Shutkin), 18. Frey-
bergskaya gornays ekndemiya, Gsrmanskaya Domokraticheskaya
Respublika (fer Iyudeman). 13, Zaveduyushchiy laboratoriyey gtal l=
nogo 1it'va TSentralfroge nauchno-issledovatel'skogo instituta
tekhnologii 1 mashinostroyeniya (for Gruzin)., 20, Starshly master
olektrostaleplavil'ryka pechey Uralvagonzavoda (for Barin),
21, Zemsstitel! nachal 'nilm elskirostaleplavil'nogo tsekha zavoda
nSibelelctrostal!™ (for Fadchenko). 22. Zaveduyushchiy kafedroy
metallurgii stali i elsktrometallurgii chernykh metallov lenin-
gradskogo politekhnicheskogo instituta (for Agoyev). 23. Zeme-
stitel! direktora Instiiuta metallurgii im, Baykova AN S5SSR, chlen-

korrespondent AN SSSR (for Samarizn).
(Continued on next card)
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DUBROV, N.P.-——-(continued) Card 3,
oly, Nachal'nik laboratorii TSentral'nogo nauchne-issledovatel 'skogo

jnstituta chernoy metallurgii (for Bokshitskiy). 25. Zaveduyushchiy
kafedroy elektrometallurgii Sibirskogo metallurgicheskogo insti-

tuta (for Kramarov), 25. Nachal'nik slektrostaleplavil'nogo tsekha
Kuznetskogo metallurgicheskogo kombinata (for Tedor), 27, Nachal'-
nik elektrometallurgicheskoy laboratorii Kuznetskogo metallurgiche=-

skogo kombinats (for Danmilov, P.M.).
(Steel--Metallurgy)
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"production of Low-Cerbon Fexro-Chrome by Blowing and Vacuum Treatment,

peper presented at Second Symposium on the Application of Vacuum Metallurgy.
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Translation from; Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, p 76 (USSR)

AUTHORS : Sorokin, P.Ya., Petrov, K.M., Kokin, A.I.

——r—

TTTLE: The Problem of Vasium-Degassing of Steef for Electrical
Engineering Purposes

PERIODICAL: Tr. In-ta metallurgii. Ural'skiy fil. AS USSR, 1958, Nr 2,
pp 67 - 72

ABSTRACT: The Institute of Metallurgy UFAN USSR together with the
Verkh-Issetskiy Plant investigated the effect of vacuum
freatment on the quality of transformer steel smelted in
a basic electric furnace, Vacuum treatment was carried V¥/

out under laboratory conditions in a chamber containing a

ladle of ~ 40 kg capacity filled with metal, The metal

was kept in the chamber for 8 - 10 minutes with a vacuum

of 97 - 98%. Experiments were carried out with vacuum treat-
ment of liquid steel in a 500-kg mold during the siphon-
filling process. The experimental mold was equipped with a
flange in its upped section to fasten the cover. The mold
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S0V/137-59-5-9971
The Problem of Vacuum-Degassing of Steel for Electrical Engineering Purposes

was filled within 2 - 2.5 minutes under violent effervescence of the metal.

The vacuum was on the average 425 mm Hg, Under industrial conditions, vacuum
treatment was performed in a chamber holding a 20-ton ladle with liquid metal.
puring rarefaction of 650 -~ 700 mm Hg a violent gas liberatlon occurred during
3 - 4 minutes, accompanied by a boiling of the metal and ascent of the slag,
Ten minutes after vacuum treatment, bubbling continued only there where the
slag contacted the lining of the ladle. Gases pumped out of the chamber con-
tained CO,, CO, - Heavy corrosion of the refractory lining of the \%/
ladle and the stopper co ls was observed 8 - 10 minutes after the vacuum
treatment began, This limited considerably the duration of the vacuum treat-
ment, Metal subjected to vacuum treatment in a laboratory chamber, or during
f11ling of the mold, showed a reduction of [H] and improved bending charac-
teristies, It was noted that vacuum treatment of large metal masses did not
considerably improve the quality of the metal., It is pointed out that this is
caused by the secondary saturation of the metal with [H] during its contact
with the refractories within the siphon. It was established that vacuum treat-
ment of metal in a ladle promoted the refinement of the grain structure in cast

[

i
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S0V/137-59-5-9971
The Problem of Vacuum-Degassing of Steel for Electrical Engineering Purposes

cast ingots had a uni-axial erystalline structure. As a result of vacuum

treatment [H] was reduced by 25 - 40%, and the amount of non-metallic im-
purities by 25 - 30%.

'steel, Conventional ingots had uniform transcrystallization, while vacuum- y}/

V.P,
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SOV/137-58-11-22143
Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 45 (USSR)

AUTHORS: SOrO,EiQ%.E;H&E; , Z_,abaykin, A.V., Babich, P.P., Zakharov, O. A.

TITLE: Continuous Measurement of the Temperature of Liquid Steel in the
Ladle (Nepreryvnyy zamer temperatury zhidkoy stali v kovshe)

PERIODICAL: Prom-ekon. byul, Sov. nar. kh-va Sverdl. ekon. adm. r-na,
1958, Nr 4, pp 3-6

ABSTRACT: The measurements are made in ladles of 30-45 1t capacity by Pt/Ph-Pt
thermocouple introduced into the ladle either by a dummy stopper from

above or through the nozzle of the spare pouring aperture in the bottom
of the ladle The thermocouple junction is protected by covers made
on a Zr-oxide base and are installed at 200-300 mm from the ladle
bottom. The experiments conducted showed the temperature of the
metal (Me) in the ladle, when under an adequate layer of slag, drops
not at a gradient of 2-39C/min, as had previously been held, but con-
siderably more slowly. The method of continuous measurement of
the temperature of the liquid steel makes it possible to determine the
length of time during which the Me should be held in the ladle after the’

Gard 1/2 heat has been tapped, and this facilitates purification from nonmetallic
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Continuous Measurement of the Temperature of Liquid Steel in the Ladle

and gas inclusions.

Card 2/2
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AUTHOR:
TITIE:

. S0V/133-58-11~-7/25%
Sorokin, P.Ya., Candidate of Technical Sciences

Balance of Experimental Converter Smelting with Oxygen
Blast gBalans opytnoy konverternoy plavki na kislorodnom
dutiye

PERIODICAL: Stal®, 19583%Nr 11, pp 987 - 992 (USSR)
ABSTRACT: As the determination of the amount of oxidised metal

.Cardl/B

during oxygen blowing under industrial conditions is
inaceurate, experimental heats in a 50 kg laboratory
converter, lined with chamotte bricks (walls 115 mm and
bottom 240 mm thick) were carried out. The tuyere
possessed two nozzles 6 mm in diameter and was made from
a piece of fused magnesite. The laboratory set-up is shown
in Figure 1 and all experimental materials charged and
produced with the exception of fumes were weighed. The
compesition of starting and produced materials and fumes
is given in Tables 1 and 2, respectively; the material
balance - Table 3., It was established that under
experimental conditions, the majority of slag-forming
elements are volatile; therefore, the weights of slag
were checked on the basis of alumina content. As by
direct experiments it is difficult to establish the actual
state of the elements eliminated during blowing, three
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modifications of heat balance were made in which the
elements eliminated were assumed to be in the form of
oxides, liquid and vapour state (Tables 4 and 5). The
best heat balance was obtained when assuming that the
¢liminated elements were in the form of vapour. The
results cbtained indicated that the elimination (burning
out) of siag~forming elements during blowing with oxygen
amounted %o: iron 9.5%, silicon 15,3%. chromium 16.01%
and manganese 18.6%. Altcgether about 24% of the total

heat egvolved is used for the evaporation of slag-forming
elements. In respect of the utilisation of heat, the
most sconomical would be supplying oxygen to the bottom
of the zonverter through the tuyeres with a minimum
possible zrogs-section of nozzles. A large surplus of
heat characteristic for the converter process with an
oxygen blast shouid pe utilised for melting scrap and

Card 2/3%
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Balance of Experimental Converter Smelting with Oxygen Blast

reduction of iron ore. The dilution of oxygen with
leaning gases cor stesam in crder to reduce localised high
temperaturss in the x2action zone from the point of view
of heat utilisaticn is not advantageous.

There are 2 figures, 5 tables and 9 references,; 7 of
which are Soviet, 1 BEnglish and 1 German.

ASSOCIATION: Institu®t metallurgii UFAN SSSR {Tastisube of
Metallinvrgy of $hs Urals Bransh AS USSR)

Card 3/%
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AUTHORS: Sorckin, P.Ya., Mikhaylikov, S.V. 32-3-21/52
Pfﬁ*_— - . v
TITLE: Cortinuous Messuring of Metal Temperatures in Leboratory In@uz.
tion Fornacse (Neprervvnyy zsamer temperztur metalle Vv labore~
£oraykk “indulktsionnykh pechakh)

PERIODICAL:  Zavodakaya Laboratoriya, 1958, Vol. 2k, Nr 3, pp. 311-312 (USSR)

ABSTRACT: Au induction fumace with a holding ca}pac.:ity of 7 kg metal milg_
and with a thermocouple element ( consisting of a tungs}ten-mo.)dl .
denum~couple) is described. The them9couple element is provi e
with a protective top mads of a material based upon ercon::?,h
oxide, which protrudes through the bottom of 'El_me furmace, Wi :iL‘uthe
is made of magneaile, inte the meli. A schematical aramugf? e
farnace as well as several graphs showing temperaturs modifica i
during continuous measurement are given. Tezzxperature.measurex:zcems
carried ou* at 16000 C with a platinum-.-platmum—rhodlgm czgp :un )
agreed with measurements carried out sml.xlta.neous}y with the ‘i
sten~molybdenum couple. Tae zirconium~oxide top did not cl_lange :d
the course of measursments, so that a mechanical destraction nes
not be feared except as & result of carelessness. There are 2
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Continuous Measuring of Metal Tempersiures in Ifbore.tozy
Induction Furngres

figures.

ASSOCTATION: Institute for Metallurgy of the Ural Branch AS USSR(Institut
metallurgii Ural'skogo filiala Akademii nauk SSSR)

AVATLABLE; Library of Congress

1. Induction heating 2. Metals-Temperature factors
3. Thermocouples-Applications
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8(4) SOV/32-24-12-21/45
AUTHORS : Sorckin, P. Ye., Zabaykin, A. V., Babich, ie Do, Tokhezrov, 0.4
—Sozokin; T. f&.y

TITLE: Continuous Measurement of the Temperature of Molten Steel in
the Ladle (Nepreryvnyy zamer temperavury zhidkoy stali v
kovshe) :

PERIODICAL: %avodikaya Laboratoriya, 1958, Vel 24, N+ 12, pp 1475-1477
USSR

ABSTRACT: Immersion thermoelements give better results than optical
apparatus in the measuremeni of the temperature cf molten
metalg. From 1952 to 1954 continuecus temperature measurements
were carried out in liquid steel still in ladles holding 30-
45 tons by the icstitute mentioned in the Asscciation in col-
laberaticn witsh Uralfskiy vegonostroitel'nyy zavod (Ural
Car-Building Plant) asnd Zavod transportnogc mashinostroyeniya
v Chelyabinske (Transport Machine-Building Plant in Chelyabinsk;.
The thickness of the lining of the ladles used was 200 mm
(walls) and 356 mm (floc=). In one case the thermoelement was
mounted as & pseudo seal (Fig 1), while in another case it
was i‘ntrodused through the outlet (Fig 2). The experimental

card 1/2 results obtainsd (Fige 3-5) indicate the following: the
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Continucus Measurzment of the Temperature of Mclten Steel in the Ladle

f ike ‘1qu’d metal becomes stable al a particuiar
5 minutes {cirve of the figure). During the
ng nrocess the temperature of the liquid metal increases
y in the case where a slag layer of 200250 mm thick is
cr remains constani in ths case where the slag layer
e, GConitrary to w-de—spraad opinion, the tempurature
metal increases at ire end of th= casting process, and
nding agrees with the work of Van Gryunvigen and Lauter
, Proncv (Ref 3), Gruzin {(Ref 4), and Boos and Vil'yams
. The temperatures deiermined using opiical pyrometers
re always lswer than those obtezined using thermoelements. The
prratu*as irn the upper meial lavers are greater than in
iswer layers (Figs 3;4). There are 5 figuree and 5 Soviet

JTenceld.
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ASSOCIATION: 3t allurgii Ural'skogo filiela Akademii nauk SSSR
~na3tiy: Metallurgy of *he Ursl Branch, Academy of
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AUTHOR:

TITLE:

PERIODICAL:;

ABSTRACT:
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66580

Sorokin, P. Ya. - S0V/131-59-11=7/13
N ———————Y

Zirconium Tips of Thermocouples for the Measurement of
Temperature of Ligquid Steel

Ogneupory, 1959, Nr 11, pp 517-522 (USSR)

The Ingtitut metallurgii Ural'skogo filiala AN SSSR
(Metallurgical Institute of the Ural Branch of the Academy

of Sciences, USSR) worked out a method of producing such
zirconium tips. These are produced from a mass on the basis -

of technical zirconium dioxide with a content of 96.06% Zr0,,

0.96% 810,, 0.26% Ti0,. Pireproof clay was used as binding

agent, and chemically pure silicon oxide was employed to
stabilize the zirconium dioxide. As of late, calcium oxide

is recommended for use as stabilizing agent, as may be observed
from reference 4. The production of tip blanks is described
in detail. The blanks are burnt during 2 hours at a tempera-
ture of 1700-1750°, and rubsequently cooled to 100-150
together with the furnace. Shrinkage with burning amounts to
25-30%., The -tips are pressed from a carefully preparsd mass,
as shown in figure 1 and subsequently described. The tips are
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Zirconium Tips of Thermocouples for the "Measurement S0V/131-59-11~7/13
of Temperature of Liquid Steel

tested under laboratory and operational conditions, and are
dipped into liquid steel without prior heating to gttain a
temperature of 1600-1650°. After cooling to 15-20 they are
once again introduced intg g furnace with g tempoerature of

1500" without undergoing destruction (see figures 2 ang 3).

For a comparison, figure 4 shows alundum tips whioch were dipped
into liquid steel after prior heating, and which burst
immediately in the process. Figure 5 shows threa tiles with
inserted tips which were left for about two hours in liquid
steel at a temperature of up to 1780 . 1In an acid Martin
furnace of the metallurgicheskiy zavod im. Serova (Metallurgi-
cal Works imeni Serov) experiments were made with an
uninterrupted temperature measurement of liquid steel, and .
g00d results were obtained. The following persons took part

in these experiments; V. F. Isupov, P.P,. Semenenko, I.G.Fadeyev,
A.A. Chepurnova, Yu.F, Prosyanov, G.A, Bolotov, V.G,Tyumbayev,
4.5. Gorbunov, I.Ye, Mosyagin. Experiments to determine the
electric insulation properties of the zirconium dioxide tips
were made by S.V. Shtengel'meyyer. The table supplies data
concerning the change of the electromotive force of thermo-
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Zirconium Tips of Thermocouples for the Measurement SOV/131-59=11-7/13
of Temperature of Liquid Steel !

electrodes depending on the heati
Figure 6 shows the temperature course of the metal of two
melts in the furnace, that were measured by means of an
uninterruptedly acting thermocouple, Figures 7, 8, and 9 show
the thermocouple and the tips after a stay of about 55~70 min
in liquid steel. The author states in conclusion that the
first laboratory experiments with tips on the basis orf
zirconium dioxide yielded good results, It ig suggested that
8 large experimental stock of such tips be produced according
to the method of the Institut metallurgii Ural'skogo filiala
AN SSSR (Metallurgical Institute of the Ural Branch of the
Academy of Soiences, USSR), and that they be tested in g

number of metallurgical works, There are 9 figures, 1 table,
and 5 Soviet references.,

ng rate of zirconium tips,

ASSOCIATION: Institut metallurgii Ural'skogo filiala AN SSSR (Metallurgical
Institute of the Ural Branch of the Academy of Scienceas, USSR)

card 3/3 bf/
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PHASE I BOOK EXPLOITATION Sov/4613
Atademiya nauk SSSR. Ural'skly filial. Institut metallurgii

Voprosy kontrolye 1 kompleksnogo'ispol'zomiya syr'ya v metallurgli
(Problems of Control and Complete Utilization of Raw Materials in Metal-
lurgy) Sverdlovsk, 1960. 194 p. (Series: Its: Trudy, Vyp. 5) Errata
slip inserted. 1,000 copies printed.

Eds.: M. I. Kochnev, and V. P. Chernobrovkin, Candidates of Technical

Resp.
Tech. Eds.: L. A. Izmodenova,

Sciences. Ed. of Publishing House: I. M. Demin;
and N. F. Seredkina.

PURPOSE: This collectlon of articles 1s intended for technical personnel of
metallurglcal plants and for members of scientific research institutes.

COVERAGE: The collection contains articles discussing a variety of problems
pertaining to ferrous and nonferrous metallurgy. A number of articles
describe new methods for investigating the properties of alloys and oxldes
and review changes which these properties undergo as a result of the effect

of temperature and other factors. Findings of studies are sumarized
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Problems of Control and Complete (Cont.) sov/4613

in numerous articles and processes to be used for manufacturing ferroalloys
and naturally-alloyed steels are suggested. Characteristics of various

metal compounds are given and measures for the most efficient utilization of
ores are indicated. Some of the articles are devoted to tne study of problems
of manufacturing ferrous , nonferrous, and rare metals. The selectlon of
topics was made on the basis of the need for material relating to the improve=-
ment of the quality control of alloys and the manufacturing processes employed
to produce them. No personalities are mentioned. Bach article is accompanied
by references, most of which are Soviet.

TABLE OF CONTENTS:

Chernobrovkin, V.P. Electrical Resistance of Cast Irons During the
Cooling Process From the Liquid Phase to Room Temperature

Sorokin, P.Ya. Producing Low-Carbon Ferrochromium by Blowing Under
"Reduced Pressure

Mikhaylikov, S.V., and V. V. Mikhaylov. Investigation of Possibllities
of Preserving Chromium in Steel in Blowing Neturally-Alloyed Chromium
Pig Irons 21

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652510012-8"



CIA-RDP86-00513R001652510012-8

"APPROVED FOR RELEASE: 08/23/2000

T T T T et otk et A A TS Y

) ENNON) ¥T MARIYIORISS JO UOTIVE TINYIN! 10
3h»::.»!..z:e.ﬁod-d..nnia._.not‘.nz“_.o

[Pesrq ¥7 #1073a% Y T=TIA 0O FUOTI8I(IR9ATT PRORPUOD (PIO) PuUN

FIPISH STOIISJUON JO BINITIFU] AOGEON) 910708 T AOTIVIeE myfmeasy Jmapasay
ATAraoxscd eqy Jo eTwIw sxwg Jo JImITwieN Jo jusmirwdeg ey3 Jo mien3o
PUS CaBaeAZ T'D ‘Wexd[] *N°WZ ‘wacuoswEwg °5'D ‘ulexy ‘e1°p] voqrey L

.1.3:.—32&-._Auuo:vﬁc.d-ﬂuﬁvést.ﬂ.lg: q..mquﬂmﬂh.

1wt |NOY, ) £q omﬂ'u
WITQOTN JO vOTIIMpey ouy Jo eITeuT]  ‘UTAAGAYS *g°D puw ‘+5%g T, 18D

T G

RIAYA © T SESSID0NE KGIJNCEY  CIIT JAvd

1epg Japeorg £q eunmypariag £0qD-P0T Jo HOFIORPAL ST 7 .nﬂshun :

. o wmmamy ¥ PATON BLOTTY Jo setasedosg LIRRONAT
wmovy up eers eseTETMG 0 TNk ~ATIIIHRGR 1T pue H—ln..ﬂvﬂ
9% BopaTeR WY wmovy ROy SUORENST

m. .3&&5!:2»-5133~:..unﬂ-s.ﬂ-nu:.«.:&-b,.
Jo uoyaedgaseany YEILYR TG ¥ TY*Y 'VADUSTICICGTq ¢ XVBTASKIeq

HATASEN AR ISR RTTEURH 0 SR RIs

L1 Iy wnnowp uy srwyeR Liojoel
~oy 30 JutiTeN ‘Oiped ‘A°§ vov S apiitiiat aut AL R AT TY O3

CZOVNENL OHY HOROYA NI GIOTIV QF IXILS & OKIITIM “IX IMvg

YARQXRL 30 £37(wnd eqy o Fupgien wnnowy Jo 300J7Y Ul iegakddiTI
[ eyl Ii'*ﬂl‘\

gy 1o91g FIOTUTYIS 3O FUTATNK WITIVA  CRISWRES KV Pu (pQ B Am{ouryy

_ 6 sYuyiewy enguvaTl 30

|

reiiaedolg o437 UD SIeGdOOEY SATIINOR] wmnavy uy Jujgew) puw SopyTeN
S8 “1 N VEOTVIRG *A°1 ‘'¥°RX TepuedXer,

s

Ja 'Yl

3o 390353 ™

o #LoTTY BUTRIOI-WTTI-OPIXD 3 ITTFED .gﬂﬂz\ﬁ- .;.<..ur TIITER

tumpwgay cyep ‘OAYEV] *2°F “vOTawZ *Y°4] WANDWA €T RAOTTY eevE-18X0IK

| B w55 jo
: TRRT{Iug wo2) TOANIITAIS Useq 0AWY SETOTIY SOl °E3UNY
L R el e B b e e e
030 sparlyruy OFY $3 204 v
s M“wwumuo .uu.lﬂﬂvmnun- massvide Jo.Junotiouny esql [T eed anwu"u"
20 Jujsendep Tus ‘wmndva Oy sesencazd BITICRPE: ‘FesvEIMy SIW mnova P
-In3 UOTAUMPUT wnnowA UT Fupiyex ees

SBNEETES,

AR

i

[

M

| £ W0 YOTAYRIOJUT NUTEANOD Xoog 4T  1FUTENADD

‘yuee

B o e e
e .ge - . Ay

e o T R T

B3 e T

e R R O

TTeav DA3EpOAITOIS WRAOUEO WIASTITETTA—CXTITI 04 wiysyjwoy °HESS AWK wSTWRpVIY

§75Y/008 WOLIVIITNT WO I TVRY

smnovy Jepug siwydeomy eATIOe303d oYy UL .

4 {2308 eq2 =3 prasdyaTaswd OTWINK *A°4 PUP ACUEEIVE 4V
30 Jupanod puv Rogaiek  ~ETBY LYY pud oyued ityyeugamy

CIA-RDP86-00513R001652510012-8"

APPROVED FOR RELEASE: 08/23/2000



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652510012-8

B ORRIBES R ISR "’.,'7"'""‘ EEGHEIATT  ARBTRBT e IS SRS S A N S S AR RS TR WA TN

_SOROKIN, P.Ya.
- —

blowing in vacuum.
Preparation of low-carbon ferrochromium by :
Tru?i; Inst.met .UFAN SSSR no.5:11-20 '60. (MIBA 13:8)
(Iron-chromiunm alloys)

(Vacuum metallurgy)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652510012-8"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86- 00513R001652510012 8

L ’ﬂ!“’i@k' CERADS ‘_za{ mmw mwmm AT RHIRTT LTINS Bl i) I

S/133/60/000/011/006/023
4054/4025

AUTHOR: Sorokin9 P, Ya., Candidate of Technical Sciences

G A WIS T K e S O Sty By

TITLE: On the Vacuum Treatment of Bessemer Steel
PERIODICAL: Stal', 1960, No. 11, pp. 988-991

TEXT 2 The author discusses an article 'of A.M. Samarin, L.M, Novik, G,

E, Tsukanov, M.P. Kuznetsov and A.I. Lukutin, published in Stal', No. 3,1959
on the vacuum treatment of molten steel in the ladle, asserting that degasifi-
cation takes place uniformly throughout the metal., This assertion is not
precved as the article in question contains only one diagram showing the changes
in the hydrogen content of metal samples taken from the upper layers of the
metal and at the 320,680, 1,080 and 1,380 mm levels from the metal surface in
a 22 ton ladle from 18 test castings with vacuum treatment out of 38. The
authors did not publish any analyses of samples taken from such layers, in
which the ferrostatic pressure exceeded the value of vacuum, Their theory
cannot be accepted as correct since, moreover, only 3 samples were taken from
the border layer in which the vacuum was still active, (1,380 mm), while in

all of the samples taken from lower layers a rising H-quantity could be observ- d/
ed. In the Institut metallurgii UFAN (UFAN Metallurgical Institute) and in
Card 1/’
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On the Vacuum Treatment of Bessemer Steel s/13;/6o/ooo/011/006/025
4054/4029 . .
the Metallurgicheskiy kombinat im., A.K. Serova (Metallurgical Combine im, A,
K. Serov) with the cooperation of S.V. Nagornyy, V.F. Usipov, E.A, Pastukhov,
I.G. Fadeyev, P.P. Semenenko and others, the vacuum treatment of molten steel
was tested in 4.ton ingot molds for 15 minutes and it was found that the effect
of vacuum treatment (producing a concentrical, bright zone in the templates)
decreased as the depth increased whilst it ceased completely at about 1,400 mm
from the top level of the molten metal, which corresponded to the calculated
depth, at which the vacuum effect was expected to cease (at a vacuum of 650 mm
Hg). Similar results were obtained for products rolled from various layers of
vacuum-treated castings. Moreover, the better mechanical properties of rail-
steels which must be put down to the alloying with aluminum were attributed
erroneously to vacuum treatment, whereas this actually should be attributed to
the disintegration of the metal cores. The author of the present article also
found that the rack-type cooling apparatus constructed of water cooling pipes,
as applied in the Dzherzhinskiy and Zaporozhstal'! Plants,; was not suitable for
application in combination with the vacuum equipment as it produced an un-
necessary resistance against the effusing gases thus decreasing the optimum
vacuum pessible, Vacuum treatment is most effective when accompanied by a
coercitive circulation of the metal, produced by blowing inert gases through

Card 2/2
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On the YVacuum Treatment of Bessemer Steel 5/133/60/000/011/006/023
A054/4029

the molten metal during vacuum treatment., There are 2 figures and 7 referenc-
es: 1 EBnglish, 1 German and 5 Soviet, ,
ASSOCIATION: Institut metallurgii UFAN (UFAN Metallurgical Institute)
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SOROKIN, F.Ye,
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Uge of MShShI-A00 machines, Svar, proizv, nc.8:16-18 Ag '65.
(MiR4 18:8)

1. loningradskiy 2avod "Elektrik",
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s/oso/60/033/008/019/022/xx
g M0 D213/D305

AUTHORS: Balandin, A-A., Freydlin, L.Kh., Rozina, V.S.,
Sorokin, P:%., and Voroshilov, G.A.

— e

TITLE: Method of preparing 2-isopropylanthraqﬁinone

PERIODICAL: Zhurnal prikladnoy khimii, v. 33, no. 8, 1960, VQ\
189% - 1896

TEXT: Recently alkylanthraquinones have been applied as hydrogen
carriers in producing hydrogen peroxide. It has, therefore, been -
necessary to look for new methods of preparing these compounds on
an industrial scale. The specific reaction with which the authors
were concerned was to prepare 2-isopropylanthraquinone in two sta-
ges; instead of four as in Seholl's method, which involved react-
ing isopropylbenzene with phthalic anhydride and reducing the re-
sulting 4—isoprOpylbenzoyl-Q-benzoic acid to 4-isopropanyl-benzyl-
2_benzoic acid followed by cyclization of the latter in the presen-
ce of sulphuric acid. To avoid the formation of sulphonic acid

Card 1/3
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5/080/60/033/008/019/022/XX
Method of preparing ... D213/D305

derivatives and to increase the yields of the required quinone the
authors investigated the influence of the oleum concentration, tem-
perature and period of heating. In the case of 3 % oleum and heat-
ing for 1 - 3 hours sulphonation occurred. When the concentration
was increased to 8 % the yield of quinone was 15 %; however, this
yield decreased when 12 - 20 % oleum was used. The effect of heat-
ing with 8 % oleum is shown, and it is clear that the time of re- '
action determines the yield of quinone. Best results were obtained;K
with reaction times of 2.5 - 3 hours, and under optimum conditions
the yield reached 55 - 60 %. In the earlier investigations the

first stage, condensation of phthalic anhydride with isopropylben-
zene, was conducted in a carbon disulphide medium. The authors,
however, used chlorobenzene as a less hazardous solvent and achie-
ved 88 % yields of 4-isopropylbensoyl-2-benzoic acid. The quinone
obtained in the present work had a melting point of 56.5 - 57.0°C,
(recrystallized from alcohol) as compared with 45°¢ given in the
literature. The composition and properties of the resulting pro-
duct corresponded to those of isopropylanthraquinone. The quinone
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obtained in both the leboratory apparatus and the model plant had
a melting point of 56°C and its C and H contents corresponded with
the formula Cl7Hl402D The use of isopropylanthraquinone as a hy-

drogen transferring agent was studied by hydrogenating the compound
in the presence of a skeletal nickel catalyst until a thick mass V(
of 2-isopropylanthrahydroquinone was formed. After separation of

the catalyst the product was oxidized with air and the hydrogen
peroxide formed was removed with water. A similar reaction has

been found to proceed with 2-ethylanthraquinone. In both cases the
melting point of the material recovered ccrresponded to that of

the original quinone. There are 1 figure, 1 table and 2 non-Sov-
iet~bloc reference. The reference to the English-~language publi-
cation reads as follows: A.T. Peters, F.M. Rowe, J. Chem. Soc.,

181, 1945.

SUBMITTED: February 25, 1960
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INVENTOR: 2Zhigach, A. F.; Sobolevskiy, M..V.; ngopin, P. Z.; Sarishvili, I. G.;
Shpak, V. S.; Vilesova, M. 5. T e

ORG: none
TITLE: Preparative method for boron-containing polymers. Class 39, No. 185487

SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 17, 1966, 70

TOPIC TAGS: ixm:u:::&aﬁ&iﬁing:gﬁigmﬁ:; liquid polymer, rommodccaiasr—wedghe—nedymer,
diemical synthesis , glycol, polyester resin, decaborane, dicarboxylic acid :

ABSTRACT: An Author Certificate has been issued for a method for preparing boron-
containing liquid polymers with a molecular weighv of 1500—3C00 based on polyester-
decaborilene [siec]. The method involves preparation of two individual low-molecular-
weight esters by reacting at 180C: 1) di(hydroxymethyl)decaborilene [sic] with a
dicarboxylic acid [unspecified]; and 2) the dicarborxylicacid with a glycol
[unspecified]. The two esters are mixed, heated to about 200C, and held at this
temperature in a inert gas for about 50 hr. .

SUB CODE: 21, 07/ SUBM DATE: 21Jul62/

UDC: 678.86.2_?

= et om . 2B AR eyt

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652510012-8"




"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652510012-8

SRS i "'-';.vz'}:Si_?é‘{—"ﬂj_r_'»':"?v'G'v!" CIREEETINATS R SRR TRt AR ke L N R A B s R L AP R B R A e R R -

TETUSHKIN, A., shturman-aeros”yemshchik; SORQKII,..S.,.shturman-aeresyemshchik;
ZHEBKO, V., shturman-aeros"yemshcﬁik; CHUGUNKIN, M., shturman-
aeros"yemshchik,

Improving the training of aserial navigators-photographeis, Grazhd,
av. 12 no,7:16 J1 1'55, (MIRA 11:8)
(Mavigation (Aeronautics)) (Photography, Aerial)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652510012-8"



"APPROVED FOR RELEASE' 08/23/2000 CIA-RDP86- 00513R001652510012 8

PR BRI B VR SR KA AN S PR R RN SRR EN) f&m‘iﬁi R m mmmWW’s&m RREREEES }ﬂwmmﬁﬁ
el R o i >,

-

RVACHRV, V.P.; SOROKIN, 5.4,

Changing synchronous motors over to simplified starting and protection
circuits. Energ.binl. no,12:1-7 D '57. (MIBA 10:12)
(Blectric motors, Synchronous)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652510012-8"



"APPROVED FOR RELEASE 08/23/2000 CIA-RDP86- 00513R001652510012 8

KUZ 'MENKO, A.P.; STROYKOVSKIY, A.K.; ..sOFOhIN b A

General solution of Maxwell's exiuai‘ions a*ld it3 anslysis
for a boundary surface withcut axial symmetry, HNauch,
trudy KNIUI nc,15:399-413 '64. (MIRA 18:3)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652510012-8"



"APPROVED FOR RELEASE 08/23/2000 CIA RDP86 00513R001652510012 8

GURFINKEL', M. LY SQ}}QKIN S.¥,; ULIKOVSKIY, L.G. Prinimal uchastiye
KUZHEPSOV, S. V D'YACHKOV, V.E., kand.tekhn.nauk; retsenzent;
NIKOQXAYEVSKIY, G.M., kand, tekhn.nauk, retsenzent; ZENKOV, R.L.,
doktor tekhn.nauk, red,; SAVEL'YEV, Ye.Ya., red.izd-va;

SOKOLOVA, G.F., tekhn,red,; UVAROVA, 4.F., tekhn,red.

[Conveying and loading and unloading machinery used in the chemical
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AUTHOR: Sorokin, S. I., Shrayber, L. S. and Zabelin, V. A.
TITLE: " Device for automatic recording of volume changes

PERIODICAL: Referativnyy zhurnal, otdel'nyy vypusk. 32. Izmerital’naya tekhnika, no. 12, 1962, 41,
abstract 32.12.396 “Naucha. ezhegodnik. Saratovsk un-t. Fiz.fak. i N.-i. in-t mekhan.

i fiz., 1955” Saratov, 1960, 41-47

TEXT: A device is described for automatic recording of volume changes in the gas evolving in a closed sys-
tem in which chemical reactions occur at constant pressure. The device works on the principle of automatic
reduction of pressure within the system to the pressure of the surrounding medium (i.e. to atmospheric
pressure). The sensing element of the device consists of a V-shaped differential pressure gage (manometer)
whose legs are provided with vertically located moving (threaded) needle contacts. These contacts ensure
increased sensitivity of the device: the absolute error in the measurement of volume changes does not exceed
+ 0.1% of the volume of the burette used in the device. Narrow tubes may be used as gas burettes, permitting
the measurement of small volumes (3-5 cm3) with the above accuracy. The device described was used
the authors for determining the quantity of gas evolved during thermal analysis of carbonate rocks.

[Abstracter's note: Complete translation.]
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NAM, B.P.; LAPSHOVK; H.P.; JYUDSON, A.A.; PETRENKO, 0.D.;

ADRIANOVA, V.P.

Smelting high-grade steel in open-hearth furnaces fired with
natural ges. Stal' 20 no. 7:599-602 J1 '60, (MIRA- 14:5)
(Open-hearth furnaces-~Equipment and supplies)
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Yavoyskiy, V., I., Glushishov, M. V.,

TITLE: The affect of rars-earth elements on flake sonsitivity of struchtural
alloyed stesls :

PERIODYCAL: Metallurg, no. 12, 1961, 9-il

TEXT: There are only few data available on the arfsct of rare-garth

slements on hydrogen behavior in iron and steel and ths resulting defects. To

somplete these data, workers of the Moscow Steel Institute and the “Krasnyy

Cktyabr'" Plant carried out a series of laboratory and industrial melts. They
ware assisted by L, N, Permyakov, M, P. Lapshova, 0. D, Petrenko, v, ¢, Volnyan- |////
skiy, G, R, Opanchevich, V. A, Grigorlyev and V, P, Bondarev, They studisd the z.
effzct of the amount of rare-earth elements (0.3 and 0.5%) on hydrogen solunility

in iron and the effect of the temperature on hydrogen solubility in alloys with

20% and more of these elements. The rasulis have shown that it cannot be expectx

+hat rare-earth elements in the given amounts will eliminats defects of ths

stzely on the other hand, +he inereasing hydrogen sorption capacity al lower
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temperatures of alloys containing these- elemenis leads %o the expsctaticn thal
+hey will bind ths hydrcgen iiperated during the cooling of me+al and prevent
flake formation. These results were chasked by the exparimental maliirg of
37X (37KnS), 38XCA (38knsA) and 3602 C (36623) steels contalning 6.3 - 8.0 emd/
100 g hydrogen, ferrocerium with 94 - 96% Ce, misch metal with he . 55F e,

25 - 30% La and up to 15% other rars-sarth elements. Togots wers hsatad for

4 - 6 hours at 1,150 -~ 1,18006 in bloomingpits and rolisd inte HQO0 -~ 200 mm

air-cooled specimens, which were subjacted to breaking tsstz and atcning 4o
astablish thelir flake sensitivity. Resuls obtained ars givsn in a tadle and
show that the addition of rars-earth elements in amountis exceading 2.7 kgt
pravent flake formation in 37KhS and 36023 steal even 1n profiles of 195 - 225 mm
section, undsr the condizion that individual blooms be air-ccoisd, Ths 2¢pari-
ment has shown that rapid cooling of the hlooms will ba posgible dus to the usse
of rars-sarth slements. This will entail a pumbar of aconomiczal and technical
advantages. Thers ars 1 table and 2 figures,
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